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(54) EDGE LIGHT TYPE SURFACE LIGHT SOURCE 
(57)Abstract: 

PURPOSE: To embody a light-weight edge light type surface light source and 
make it possible to obtain high efficiency of the utilization of light energy. 
CONSTITUTION: An edge light type surface light source 10 consists of a light 
introducing plate 11 made of a transparent material, a linear light source 12 
provided at an end face on one side of the light introducing plate 1 1 , a prism 
arrangement film 13 which is arranged on a surface on the light going-out side of 
the light introducing plate 11 and arrange a plurality of adjacent 
triangular-column unit prisms 13a in such a manner that their ridge lines become 
parallel each other, and a light reflection layer 14 arranged on a rear surface of 
the light introducing plate 11. The unit prism 13a is an unequalsided triangle 
whose both basic angles (31 /p2 on a main cut face differ from each other, and 
the basic angle p2 where there is the light source is smaller than the basic angle 



|31 where there is no light source. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]A light guide plate which consists of transparent materials. 

A punctiform or linear light source provided in one side edge of said light guide 

plate. 

A prism array film which has been arranged in the Idemitsu side surface of said 
light guide plate, adjoined and arranged unit prism of triangular abbreviated 
prisms so that the ridgeline might become parallel mutually. [ two or more ] 



A light reflection layer arranged at the rear face of said light guide plate. 
It is the edge light mold face light source provided with the above, and unit prism 
of said prism array film is a scalene triangle in which both basic angles in the 
main cutting plane are different, and is characterized by being smaller than a 
basic angle of how which a basic angle of a direction with said light source twists. 

[Claim 2]An edge light mold face light source characterized by arranging an 
optical isotropy diffusion film of one or more sheets in the edge light mold face 
light source according to claim 1 between the Idemitsu side surface of said light 
guide plate, and said prism array film. 

[Claim 3]An edge light mold face light source in which height is characterized by 
forming two or more minute projections more than wavelength of illuminant light 
in the edge light mold face light source according to claim 1 or 2 between said 
prism array film and said light guide plate and/or between said optical isotropy 
diffusion film and said light guide plate. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[0001] 

[Industrial Application]This invention relates to the edge light mold face light 
source of the 1 light type which has a light source in one side edge especially 
about the edge light mold face light source used as back lights, such as a liquid 
crystal display. 
[0002] 

[Description of the Prior Art]Conventionally. this kind of edge light mold face light 
source makes the whole surface a reflector, have the light guide plate which 
made other sides the light-emitting surface, and to the light-emitting surface side. 
Provide a translucent diffusion film with high transmissivity, and the light of a light 
source is entered into a light guide plate from the side edge of a light guide plate. 
Reflect the light in a reflector, it is made to make the light-emitting surface side 
have emitted light, and that in which the prism film which has on the surface a 
prism plane to which many projecting parts are located in a line with a waveform 
at the surface side of said diffusion film was provided is known (JP.4-1 07201, U). 
The prism film has made sectional shape of the projecting part into the isosceles 
triangle (symmetrical type triangle pole prisms), and the surface light source can 
aim at improvement in luminosity while almost equivalent luminescence is 
obtained. 
[0003] 



[Problem(s) to be Solved by the lnvention]However, when a light source makes 
the conventional edge light mold face light source mentioned above the 1 light 
type provided only in one side edge of a light guide plate, in a main lobe and a 
side lobe, the angular distribution of the luminosity of an outputted ray will incline 
in the counter direction of a light source as a whole. For this reason, the 
luminosity in the angle of 30 to 90 degrees centering on the normal line direction 
of the light exiting surface needed ran short, and there was a problem that the 
utilization efficiency of light energy was low. 

[0004]The side lobe of the counter direction became large the light source side, 

and there was a problem that the futility of light increased. 

[0005]ln order to solve this problem, it is also considered that a light source 

considers it as the 2 light type provided in the both-sides end of the light guide 

plate, but part mark increase, and weight increases, and also another problem 

[ say / that power consumption increases ] occurs, and for using it for the 

personal computer of a portable type, etc., it becomes a fatal fault. 

[0006]The purpose of this invention is to provide the edge light mold face light 

source whose utilization efficiency of light energy solve the above-mentioned 

technical problem, it is lightweight, and is high. 

[0007] 

[Means for Solving the Problem]ln order to solve said technical problem, an 



invention of claim 1 , A light guide plate which consists of transparent materials, 
and a punctiform or linear light source provided in one side edge of said light 
guide plate, In the surface light source provided with a prism array film which has 
been arranged in the Idemitsu side surface of said light guide plate, adjoined and 
arranged unit prism of triangular abbreviated prisms so that the ridgeline might 
become parallel mutually, and a light reflection layer arranged at the rear face of 
said light guide plate. [ two or more ] Unit prism of said prism array film is a 
scalene triangle in which both basic angles in the main cutting plane are different, 
and is characterized by being smaller than a basic angle of how which a basic 
angle of a direction with said light source twists. 

[0008]An invention of claim 2 is characterized by arranging an optical isotropy 
diffusion film of one or more sheets in the edge light mold face light source 
according to claim 1 between the Idemitsu side surface of said light guide plate, 
and said prism array film. 

[0009]ln the edge light mold face light source according to claim 1 or 2 an 
invention of claim 3. Between said prism array film and said light guide plate 
and/or between said optical isotropy diffusion film and said light guide plate, 
height is characterized by forming two or more minute projections more than 
wavelength of illuminant light. 
[0010] 



[Function]According to this invention, the light from a light source enters from 
one side edge of a light guide plate, and repeats reflection by the total internal 
reflection in the reflecting layer on the back and surface of a light guide plate. 
The ingredient inputted by less than a critical angle penetrates on the surface of 
a light guide plate to the surface of a light guide plate among such lights, and the 
transmitted light is diffused up with the prism array film arranged in the Idemitsu 
side surface of a light guide plate. It acts so that a light source and the main lobe 
leaning to the opposite hand may be returned to a normal line direction, since it 
is a scalene triangle in which both basic angles [ in / at this time / in the unit 
prism of a prism array film / the main cutting plane ] are different, and it is made 
smaller than the basic angle of how which the basic angle of a direction with a 
light source twists. It acts so that the side lobe of a light source and an opposite 
hand may be made small. 
[0011] 

[ExampleJHereafter, with reference to drawings etc., this invention is explained 
in detail about an example. The sectional view, drawing 2 , and drawing 3 in 
which the example of the edge light mold face light source according [ drawing 
1_] to this invention was shown typically are an explanatory view showing the 
prism array film of the edge light mold face light source concerning this example 
as compared with a conventional example. The light guide plate 1 1 with which 



the edge light mold face light source 10 of this example consists of transparent 
materials, The linear light source 12 provided in one side edge of the light guide 
plate 11. and the prism array film 13 which have been arranged in the Idemitsu 
side surface of the light guide plate 11, adjoined and arranged the unit prism 13a 
of triangular abbreviated prisms so that the ridgeline might become parallel 
mutually. [ two or more ] It comprises the light reflection layer 14 arranged at the 
rear face of the light guide plate 1 1 . 

[0012](Explanation of a prism array film) In this edge light mold face light source 
10, the unit prism 13a of the prism array film 13 Is both the basic angles beta 1 in 
the main cutting plane, and a scalene triangle in which beta 2 is different, as 
shown in drawing 2 (A). It is made to become smaller than the basic angle beta 1 
of how which the basic angle beta 2 of the direction where this basic angle beta 
1 and beta 2 have a light source twists. Here, it is set to F1<F2, when a short 
oblique side is made into F1, a long oblique side is set to F2 and a basic angle is 
beta1>beta2. 

[0013]As for this unit prism 13a. it is preferred that the vertical angle alpha leans 
5-40 degrees of inclinations phi of the triangular prism prism lenses which are 
80-110 degrees, and arranges them. In order for this vertical angle alpha to 
reduce a side lobe, 95-110 degrees is more preferred (JP.6-18707,A). Here, the 
inclination phi means the angle which the bisector L of the vertical angle alpha 



and the normal N at the bottom make. The inclination phi has the deviation to the 
normal line direction of a main lobe, and insufficient control of a side lobe, when 
it is phi< 5 degrees, and in the case of phi> 40 degrees, since a main lobe 
inclines to the light source side conversely, the range of 5 degrees <= phi<=40 
degrees is preferred. As a result, **0 degree makes less than **5 degrees of the 
directions of a main lobe like [ It is desirable and ] to the normal line direction 
(equal to the direction of N) of a light exiting surface. Since the main cutting 
plane is a scalene triangle, the unit prism 13a will be beta1!=beta2 and 
beta1+beta2+alpha=180 degree. 

[0014]Since the unit prism 13a of this example is prism of right-and-left 
asymmetry as shown in drawing 2 (B), There is a relation of basic angle 
beta1>beta2 and oblique side F1<F2, and like [ in the case of being 2 light type 
edge light type ], when incident light Un to the prism array film 13 is symmetrical, 
the outputted ray Ls leans to the short oblique side side as a whole. However, 
when the incident light to the prism array film 13 leans to the short oblique side 
side so that it may be shown in a 1 light type edge light type case (A), i.e., 
drawing 3 , outputted ray Lout is deflected by the normal line direction of the 
bottom of the prism array film 13. When distribution of incident light is partial in 
this way, luminosity of the surface light source 10 improves. On the other hand, 
since conventional unit prism 13a-1 is symmetrical prism as shown in drawing 2 



(C), there is a relation of basic angle beta1=beta2 and oblique side F1=F2. and 
when incident light is symmetrical distribution, outputted ray Lout becomes 
symmetrical. However, as shown in drawing 3 (B), when incident light is partial in 
the one direction (a figure left), outputted ray Lout has inclined in the too same 
direction as incident light. When it compares about side-lobe-light Ls and the 
intensity and the directions of incident light Lin are the conditions, in the case of 
this invention, like drawing 3 (A), the emission direction of side lobe light 
approaches in the direction of normal N more, and also the intensity is also small. 
Optical Lf is fed back in the light guide plate 1 1 , spreads far away from a light 
source, and is used as an outputted ray there. On the other hand, when the 
conventional symmetrical prism is used, the intensity of side-lobe-light Ls is 
larger, and keeps away from the angle nearby normal line direction N. Feedback 
light Lf is not produced, either. 

[0015] Drawing 4 is a figure showing the example of the prism array film of the 
edge light mold face light source by this invention. In drawing 4 (A), the unit 
prism 13a of the prism array film 13 shows the same thing as drawing 1 . In 
drawing 4 (B), the unit prism 13b has a minute projection at the rear face of the 
unit prism 13a. This minute projection is mentioned later. It is made for the prism 
plane of the unit prism 13a to turn [ prism / 13c / unit ] to the light entering 
surface side in drawing 4 (C). In drawing 4 (D), as for the unit prism 13d, oblique 



side F1 of the unit prism 13a and F2 become a curved surface. It is made for the 
prism plane of the unit prism 13d to turn [ prism / 13e / unit ] to the light entering 
surface side in drawing 4 (E). As shown in drawing 4 (A) and drawing 4 (D). as 
shown in drawing 4 (B), compared with the case where it is smooth in the rear 
face (flat face) of the prism array film 13, the way where the rear face of the 
prism array film 13 has a minute projection of the height more than the 
wavelength of illuminant light, The fall of the luminosity of the outputted ray 
accompanying the distance from the light source 12 is small good so that it may 
mention later. As shown in drawing 4 (C) and drawing 4 (E). the luminosity of 
way the flat face has turned [ way ] to the light guide plate 1 1 side like drawing 4 
(A) and drawing 4 (D) of an outputted ray improves more rather than the prism 
plane has turned to the direction of the light guide plate 1 1 , and it is preferred. 
[0016]The prism array film 13 is obtained by fabricating the prism parts 13-2, 
such as the unit prism 13a, directly to the transparent substrate 13-1, or 
laminating the prism part 13-2 which fabricated the unit prism 13a etc. to the flat 
transparent substrate 13-1. The transparent substrate 13-1, Independent or 
transparent resin of acrylic ester, such as methyl polymethacrylate and 
poly(methyl acrylate), or methacrylic acid ester, such as polyester, such as a 
copolymer, polyethylene terephthalate, and polybutylene terephthalate, 
polycarbonate, and polystyrene, etc.. It is the sheet shaped or tabular member 



which carried out plane shape which consists of translucency materials, such as 
transparent ceramics, such as transparent glass. As for this translucency 
substrate 13-1, when using as an object for the sources of back light, it is 
preferred to use a thing about 20-1000 micrometers thick. Although the pitch of 
the lens part 13-2 is based also on a use, its about 10-500 micrometers are 
preferred. A heat pressing method publicly known, for example as a method of 
forming prism shape (JP,56-157310,A statement), After carrying out embossing 
to the thermoplastic resin film of ultraviolet curing nature by a roll embossing 
plate, the method (JP,61-156273,A statement) of irradiating with ultraviolet rays 
and stiffening the film etc. are used. 

[0017]lt is water-white, and also it is necessary to select it so that the diffused 
light may be penetrated at worst, and it may be coloring transparence or 
lusterless transparence to such an extent that the translucency required of the 
translucency substrate 13-1 does not have trouble in use of each use. Here, 
lusterless transparence means the character to which the diffuse transmission of 
the transmitted light is made to carry out in all the directions of [ within a 
half-solid angle ] isotropic almost uniformly, and it is used for optical isotropic 
diffusion nature and synonymous words. That is, as for lusterless transparence, 
angular distribution |o (theta) of transmitted light intensity when the angle with the 
normal line direction of the surface of the transparency substrate 13-1 1 to make 



is set to theta and a parallel pencil is entered from a rear face (incidence angle i= 
0) is cos distribution. As for [|0(theta) =|0mpcostheta, -90 degree<=theta<=90 
degree, and theta, the angle with the normal N to make and 1% are 
transmitted-light-intensity [ of a normal line direction ]]. Or it says becoming 
distribution similar to it. The definition of I' (theta) is mentioned later. 
[0018](Explanation of a light guide plate) Drawing 5 is a figure for explaining the 
characteristic of a light guide plate. In being larger than the critical angle ic. it is 
only spreading, while a beam's of light carries out total internal reflection of the 
inside of the light guide plate 11, as shown in drawing 5 (A), and the transmitted 
light from the emission surface 11a does not have the incidence angle i of the 
light guide plate 1 1. On the other hand, when smaller than the critical angle ic, as 
shown in drawing 5 (B), in the side interface of the emission surface 11a of the 
light guide plate 11, a part of beam of light is reflected (the inside of the light 
guide plate 11 is spread), the remainder penetrates and the incidence angle i is 
emitted. In the actual light guide plate 11, as shown in drawing 1 1 (C), a beam of 
light spreads the inside of the light guide plate 1 1 bidirectionally by forming the 
light reflection layer 14-1 in the end face of another side, Or from the emission 
surface 1 la, in order to design form a standing wave, as shown in drawing 5 (D), 
light is emitted in the symmetrical direction of angle **theta to a normal. It is 
known that this angle has a sharp peak in theta= 60-80 degrees and theta=-60 - 



the direction of -80 degree. However, in the edge light mold face light source of 1 
light type, since the conditions of a light source etc. are not symmetrical to the 
light guide plate 11, it does not become symmetrical [ the peak intensity of 
radiated light luminosity on either side ], but the peak of the direction from which 
the light source 12 keeps away usually becomes large [ about 10 times ] from 5. 
Reflecting this reason once in the end face of the light source 12 and an 
opposite hand, the light to turn up is because it is decreasing rather than the 
outward trip. Therefore, in order to deflect this near the normal line direction in 
which an observer is present and to bring close to more symmetrical luminosity, 
a beam of light is made refracted using the symmetrical prism array film 13, and 
it is made to change to the 2-way beam of light of the optimal normal line 
direction. Therefore, in the edge light mold face light source 10, the light which 
comes out of a radial plane serves as angular distribution which has a peak in a 
nearer 2-way to the normal of an emission surface. 

[0019]However, since the normal line direction to which the surface light source 
uniform and still symmetrical now cannot be told and in which an observer is 
present becomes dark, The surface light source which emits the diffused light 
only within the limits of 30-100 degrees of right and left which have a loose peak 
in a normal line direction, and are usually needed for an observer can be 
acquired by combining the direction diffusibility layers (lusterless hyaline layer) 



15, such as light mentioned later. 

[0020]Since the light penetrated from the light guide plate 11 will be **63 
degrees not to a normal line direction but to a normal when a symmetrical 2-way, 
for example, a prism vertical angle, is 90 degrees, this surface light source 10, 
The direction diffusibility layers 15, such as light, and the prism array film 13 
serve as distribution to which the axis of symmetry rotated respectively **63 
degrees of transmitted-light-intensity \' (theta) to the normal line direction to the 
transmitted light of this 2-way. [Drawing 6 (A), (B)] Further, these are 
compounded (product of I' (theta)) and serve as transmitted-light-intensity \> 
(theta) of the surface light source 10. [Drawing 6 (C), (B)] .At this time, A of the 
peak of drawing 6 (B) and B cause side lobe A' and B'. By the vertical angle 
alpha of the unit prism 13a of the prism array film 13 being alpha>=95 degrees, 
side lobe A* and B' can be attenuated remarkably. However, when the light itself 
emitted from the light guide plate 1 1 is 1 light type, even if it uses and corrects 
the optical isotropic diffusion nature film 15 and the prism array film 13 for 
right-and-left asymmetry, as shown in addition in drawing 6 (B), as for an 
outputted ray, right-and-left asymmetry remains. That is. the peak of a main lobe 
also usually inclines to the light source 12 and an opposite hand about 5 to 10 
degrees, and, also in a side lobe, the direction of the opposite hand of the light 
source 12 becomes large. It is drawing 15 w hich showed this by data, on the 



other hand, this invention - like - right and left - by using the prism array film 13 
( drawing 2 (A)) of an unsymmetrical scalene triangle. As are mentioned above, 
and the right-and-left asymmetry of an outputted ray is corrected thoroughly and 
it is shown in drawing 14 by deviation (refraction) operation of the light of the 
prism, the luminance distribution of a symmetrical outputted ray is acquired. 
[0021 ]As shown in drawing 7 , transmitted-light-intensity I' (theta) here the 
diffusion angle theta, for example, It is good for thetaio%of angle [within the limits wwch have 

not less than 10% of intensity of transmitted-light-intensity Imp of the peak direction (it is the direction with the strongest 
transmitted light intensity of a main lobe, and is not not necessarily a normal line direction) of a main lobe ] tO 

estimate. It depends for the angular dependence of the luminous intensity which 
penetrates the substance of optical diffusional permeability in the direction of the 
transmitted light, and the direction of incident light. It is transmitted-light-intensity 
I' (theta) which shows the value for evaluating the angular dependence of this 
transmitted light intensity. That is, as shown [ ' / (theta) / 
transmitted-light-intensity I] in drawing 8 , when entering the beam of light of the 
incidence angle i, it is defined as the light intensity which advances in the 
direction of angle theta to the normal line direction of a light emission side 
among the lights which carry out diffuse transmission in the various directions, 
and act to them as Idemitsu. 

[0022](Explanation of a light reflection layer) Drawing 9 is a figure showing the 



example of the light reflection layer of the edge light mold face light source by 
this invention. The light reflection layer 14 is a layer with the performance to 
which diffuse reflection of the light is carried out, and can be constituted as 
follows. Like drawing 9 (A), the white layer 14A which made one side of the light 
guide plate 1 1 distribute powder, such as high concealment nature and paints 
with a high whiteness degree, for example, a titanium dioxide, and aluminum, is 
formed by paint etc. Like drawing 9 (B), by sand bright processing, embossing, 
etc.. the lusterless detailed unevenness 11a is formed, further, plating or 
vacuum evaporation makes metal, such as aluminum, chromium, and silver, one 
side of the light guide plate 1 1 , and the metallic thin film layer 1 4B is formed in it 
Like drawing 9 (C), the metallic thin film layer 148 is formed in the white layer 
14A-1 [ same ] (however, concealment nature may be low) as drawing 9 (A), and 
it is considered as the light reflection layer 14C. It may be made to amend that 
form in white layer 14A-2 of dot shape, increase an area rate as it keeps away 
from the light source 12 as shown in drawing 9 (D1) and (D2), and the light 
volume of the light source 12 declines. 

[0023](Explanation of an optical isotropic diffusion nature film) The optical 
isotropic diffusion nature film 15, What distributed resin-beads particles, such as 
minerals particles, such as calcium carbonate, silica, alumina, and barium 
carbonate, or an acrylic resin, is used for said translucency material as a light 



diffusion agent (flatting agent), and, as for the path of the particle, the thing like 
abbreviated 1-20micronneter is used. The optical isotropic diffusion nature film 
15 can use the thing which sheet-ized the resin material which scoured said light 
diffusion agent by extrusion molding, calender molding, etc. and which was 
formed as a monolayer for said translucency material. The two-layer structure 
which used the paint which made this distribute said light diffusion agent by 
using said translucency material as a binding material (binder) on the sheet (or 
board) of said translucency material having carried out coating formation may be 
sufficient. What formed the fine irregularities (grain etc.) of 1-20 micrometers of 
arithmetical mean deviation of profile for the surface of the sheet (or board) of 
said translucency material by sandblasting, embossing size enlargement 
processing, etc. may be used. 

[0024] Drawing 10 and drawing 11 are the figures showing the lamination of a 
prism array film and an optical isotropic diffusion nature film. In laminating and 
using the prism array film 13 and the optical isotropic diffusion nature film 15. A 
prism array film's 1 3 observation side may 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is a perspective view showing the example of the edge light mold 
face light source by this invention. 

[Drawing 2] lt is a figure explaining the prism array film of the edge light mold face 
light source concerning this example. 

[Drawing 3] lt is the diagram which carried out the simulation of the optical path 
for the prism array film of the edge light mold face light source concerning this 
example. 

[Drawing 4] lt is a mimetic diagram which illustrates other examples for the prism 

array film of the edge light mold face light source concerning this example. 

[Drawing 5] lt is a figure for explaining the characteristic of the light guide plate of 

the edge light mold face light source concerning this example. 

[Drawing 6] lt is a diagram explaining the transmitted light intensity of the light 

guide plate of the edge light mold face light source concerning this example. 

[Drawing 7] lt is a figure for explaining a diffusion angle. 

[Drawing 8] lt is a figure for explaining transmitted-light-intensity I' (theta). 

[Drawing 9] lt is a figure showing the light reflection layer of the edge light mold 

face light source concerning this example. 

[Drawing 10] lt is a figure showing the combination of the prism array film of an 
edge light mold face light source and the optical isotropic diffusion nature film 



(sheet shaped thing) concerning this example. 

[Drawing 11] it is a figure showing the combination of the prism array film of an 
edge light mold face light source and the optical isotropic diffusion nature film 
(film-like thing) concerning this example. 

[Drawing 12] lt is a figure explaining the projection group of the edge light mold 
face light source concerning this example. 

[Drawing 13] lt is a figure explaining the projection group of the edge light mold 
face light source concerning this example. 

[Drawing 14] lt is a diagram showing the sectional view and the penetration 
characteristic which showed the structure of the example of manufacture of the 
edge light mold face light source by this invention. 

[Drawing 15] lt is a diagram showing the sectional view and the penetration 
characteristic which showed the structure of the comparative example 1 of an 
edge light mold face light source. 

[Drawing 16] lt is a diagram showing the sectional view and the penetration 
characteristic which showed the structure of the comparative example 2 of an 
edge light mold face light source. 
[Description of Notations] 

10 Edge light mold face light source 

1 1 Light guide plate 



12 Light source 

13 Prism array film 

14 Light reflection layer 

15 Optical isotropic diffusion nature film 
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(ommi:j.±o:)'m^m^t>mmM'^nx^^^ c t^^m. 

tLX\^^^o 
[0 0 10] 

ami -^mmc^n^i. ^ut^^omt. m^m(o- 
m^mi}'ibxmL. m^m<Dmm(DKmmtmmx(D^ 
^Mic^^xKM^momt. cn^(Dye(Dd^. 

m(D-^micjcjLx. ^ann-:^mxxtit^i^'7^i3m^m 

mmtnrcyv x^my^ ji^^icx-o x. ±y]im^ 

^nSo C(Dtt. :/UXABE?iJ7^';l/A(D#{ayuX 



h^o c(D^mm(os.-^i/v-( vmm^WA out. mm 

4 § cfc 9 mMw^ Lxm^i Ltc-f^) xh 
coo 1 2] izf') xmm-y >( )ih(Dmm) ccoj.y 

Al SCDilifi^UXA 1 3a(i. 02 (A) ^CiTst^o 

Lx^^o ncx. mmm^F i . mmm^F 2 tt^ 

t. I&nti^p \> li 2(0 1 tic. Fl<F2i:35:5o 
[0 0 13] aOMiiL-fVXK 1 3 a{i, mMat^S 0 

-110° (DE-miiy'v XL.iyyX(Dmm 0 5 ~ 4 o 
° nmxmmt^ctmftLi\ cormait. 

FD-7'^fgji$-tii>/c46[ca. 9 5~1 10° t)<^^ 

wsLi^ (.mw6-\ 8 7 0 7-^i^ig) o ccx\ m 
^v^^o mn^it. 0<5° -efe-s^^tcti, ^d-:/ 

Mt/^TL$^£DT\ 5° ^0^4 0° (Dmmmj^L 

(N;?|6j{c^H/^) icMLX. ±5° JXl^. W*L<{i 
±0° i3:§J:-9{C-r§„ $/c. m:/'JXAl Safi. 

+ Ii2 + a=] 8 0° t^?,, 

[0 0 14] CcDIil/MilcomfwyUXA 1 3 112 
(B) {C^t^olC. j!E&mW(D-fVXl.X^^(D 
X\ ^ftjS 1 >/? 2. PJaF KF 2©Mfi;5)^$.0. 2 
ffSx «y y 5 Y h gycD^^O J; 9 fc. y U XAE^iJ 7 ^' 

TtLs ti. ±{^tLxmwiRmicm^x\^^^o 

UTi^x-yi/^^ h§ycDtf^. 03 (A) fc 

7n-rJ:3(c. /UXAEJiJ7'r;bA 1 3 ^(D AS^7t;b^^ 

AgB?ij7-f;uAi zo^m^ommomm^-^n^o m 

fCiti^AtlPlit-So t^^O^fi^UXAl 3 a- 
Hi. 112 (C) iCTTstXo^c. i£^nm(oyvxKx 

^^(DX\ l&np \=li2. 143 F 1 = F 2 (OmiWh 



&^W^t^-2)o L*^L, gI3 (B) {CTK-Tctplc, A 
S^7t*M:^iSj (iiT'{i;£;^i^) icM^xi^^i^^ii. ttj 

tf^a. 113 (A) CDXolC. ■9-1' Hp — 7*7fe(D{:ti#}7T- 
Inl^UDriJSN^b-lriitcjfi-iX -5^. ^©'ji5J^^>/jN$l/\ 
:)leLF tt, 1 l^{C7^'-FA-y^$ 

[0 0 15] 114 (i. *l«^ti:<j;§x-ys/'^^ hgy®^ 

4 (A) fcfev^T. 7'UXAS23?iJ7'r;l/A 1 3(D#jit^ 

UXAlSatt. m\ tmiSi^(D^f^LX^^^^o 1214 
CB) tC4ol/^T. ¥f57'''jXAl 3b(i. ili{i7°UXA 

^jBfcoi/^Ttt. t^a^-r^o 1114 (c) {c^3^^T. mfi 

XA 1 3 c m{5yu XA 1 3 a <D7°U XAS*^ 
A7tffi(Ri)tC|n)< J;3{CL/c^,£0T-fe§o g|4 (q) fcfe 
l/^T. -^{57°UXA 1 3 ^fiyjXA I 3 a 

api, ¥ 2m\miicrji':)rcij>(oxh^o m4 (e) ic 

*3l/^T. ipfit7°UXA 1 3 e(i. #147°'; XA 1 3 d O 
■fV XAffii^^A-)tffiifi!ilfc|nj< J: o Lfzi^OXh^o m 
4 (A) , 134 (D) icff.t^oic. -fVXLMm^ 

;UA 1 3 (omm (¥iisi) twrnf^m-^icit^. m 4 

(B) (C7n-rJ;^{<:. yuXAie3'iJ7^';bA 1 3 0®ffi 

ftiit-'Sck 9 (c. -)trf. 1 2 A^etD¥gg(l(c#3 a-iti-)t©iBIi 
JtO{gT;bVJx5<a^7-CSi,„ 0 4 (C) . 1114 

(E) icfr.t^oic. ■fvxL.mmytmi icomi^^ 

l^^/^TV^§J;0^>. 04 (A) , 04 (D) ©ck^tc, 

nmtimmKi ] m^\f^\i^x\/^^isidf)\ Jiiomti^ 

[0 0 1 6] 7°';XAKi?ij7f ;bA ] 3(i. igf^SS 1 
3 - 1 icmiiyV XA 1 3 a m<Dy<J XASP 13-2^ 

ii^g^ff^ L/C 0 . w-tmmmmm 13-1 (u^&^u x 
A 1 3 am^m^Ltc-fv xi.^1 3-2^mmt^<i 
t\c^-oxn<bn^. mmwsLi 3-nt. ^^vy^^r 
^ u jim^^i'ji, t°v Y<7V )vm.yf-=^-)vmo:>T'!7 u 

xXx;bX{± ^ 7 ^ U ;l/^xx-r ;KDi|i5i^ L < {±±t 
S-g-{*. >t°';x^uy-fb7^5'b-h, 

';x^b>i?<D@^:&^fliii, jiw;g:F^?ii, ma^m-t 
ht^xttis«®gp*^-efeSo c<Dm%^mu\ 3-1 

^©TtjlifflilLTfflt/^^^-^tti:, 1P^7!)^2 0~1 



mnm^ » - b z 4 i; « 



0-5 0 0 M mtm^ Ll>o ^UX7.}B:|ic^}B^-r§;^ 

15 7 3 1 . mmmimcDm^mmi 

my 4 )lHc D-;bxy .i<xf{g{<: J; o Tx y .-n'T^iiPX L 
(t#r»^^6 1 - 1 5 6 2 7 S^^^ISiH^) 

So 

[0 0 1 7] ji7ti4S^^ 1 3 - i {c^i^R^nsiiTttt 
13-1 \ (Dmm<Dmw-j\^t(DrjitPi^ 9 tbrcm-^ 

tc. ¥tT7t^>&«®*^e>A#t^-ti/ci:t i = 

0) (Dmm^monm'A^ i o ( e ) c o s ^i-^ii 

[|o (e)=lo^pCos0.-9O°^0^9O 

fc\ p (0) ©^K{^oi^T(±t^}iE-r§o 

1^1 i cXK)i,-kti^m^l^li.. 115 (A) (C^x-Tck^ 

A^^ 1 ij^^^M i c J: D t/J^Ji/^if^tcti, 0 5 
(B) {^7K-rci:-5(c. lO/jj^tHiSl 1 aOffliJW 

IS) mimMLxt&ia^ti^o src ^p^.©2i-)t 

«l i-eti, mil (C) tc^s-TJc^fc, fl!i;^(D4SSMfc 
TtSS*^ 1 4- 1 ^8Stt-l.c:i:{cj;D. mytUl l ©1*1 

oiamt^fcibic^ mti!,m \ \ ai^^ibn. 05 (d) 
femx&,^n^o conm^. 0 = 6o~8o° Rzfe 

= -6 0 — 8 0* 1i{^imi^\^-'>^n^Ctt)^^^ 
1 0{ggjg;^$<;S:i.o iltoaStt. 3tj!?.l 2 tmM 



-So 

[0 0 19] LA^L. cn-?(i$fc\ 

mmm) 1 5^ffl^^^^-tt§ci:{cj:-DT. iimyi\^ic 

£^gi:^fn§fctf3 0~ 1 0 0° OlBHl^l^^tCte'n'jJTt 
[0 0 2 0] ilOJjTferliil 0(±. ®7t1Si 

^TtA^ am-[^i]-r-^<. mmicMLX'/z^^f-mrjizyi 

|p]. :/'JXA]lf^*^9 0° ©i:t(c:. ±6 3° 

i: ^ § /c46{c. T^^f i 5 . :/ U Xl.m\ 7 
1 3 iitfc, ^ji^^jt I I (0) tt, C(7)2;^[Sj 

<D3gji7tti:WLT. )t*?(F$lll3!)^ffii^:^|Sj{C:&/{? ± 6 3 ° IhI 
$HL/c^^^i:^D [116 (A) , (B) ] . cn?.*^. 

-g-it (P (0) OSJ) $nT. il7t?i?;i 0(D 

mmft^mi' (0) [me (o , (b) ] o 

CCDi:$. 1216 (B) (Dtf-^OA, B^'^-y-'f Kp-7' 
A' , B" (DJ^Mtrji^o :/UXAffi?ij7'C;UAl 3© 
^fiiyUXA 1 3 a©TM^^a^a^9 5° i^-T^iliiti: 

cfcoT. ■y-'f Fo-7'A' . B' ^#L<?lS^$-ti-§C 

4JIL.I 5, -fVXM&ly^/lL.] 3^ffli/^TSiIEL 
Tt>. 35:*3g|6 (B) lC7[stJ;:olc. tUtjmf&^^m 

m^m^^o -r^t)-^. ±p-7oe-^t>jim5~i 

f-^XfnLfct^cDtiK Hi SXSb^o Ctilc^LX. 
*l80J^Oct 9 (c. :£^^I^^W>^^^22HftJ^(D7°U XA 
E?iJ7'(';UAi 3 (1112 (A) ) ^m^^^ntlc^K). 

mmLtzmo. to-fuxi^oytcomi^ mm) imic 

[0 0 21] Z.Z.X. \mi^ 0 ti. jiiiTt^^Jt 
I ' (0) Ill7{c:^^■r ctatc. iD-^fDe-^T? 

i>(Dti\ mmm^jMi » (e) x$>=^o t^jit>-h. mm 
yt^&i ' (0) tii. msicmt^oic. xmn i (o 

im^X^^-ii:rcttlc^ $$^S*:^|pl(ct£i!(3ijiL 

xneii\^^mnt^^^mt^m-^n^o 
[00 2 2] i^KMm(Dmm) mQit. ^mmic j; § 



T'SoT. i:lT<D^vlcmf^t^!l tij'^Vt^o 1219 

nMt^o 1119 (B) ©i^fc. #7^*51 1 cDK-ffilc, 

1 AB^nMt^o m9 (C) cDJ:a(C. 09 (A) 
|5imeifelfl 4A-1 (fcfcL. ll««{g<Ttct 
1/^) (C. ^MJillMil 1 4 B^ffMLT. 7t;5l>tii 1 4 C 
i:fi.o 09 (DO , (D2) cDcfc^fc, m'^i^;*;©^ 

[0 0 2 3] (jftmyiim^y -< )\^hmm) %m-mt 
mi. ss 1 ~2 0 ^ mii(Di,(Dmm\-^ni>o ytrnmu 

T. c|3^L»±^II$ 1 ~2 0 ^mCDffl^]^|HIl£lI (f?>@^) 
^Jl5^L/ctOT-fe<J;t/^ 

CO 0 2 4] Ell 0. Ell Hi, fvXL.m^y^)iL. 

[01 0 (A) (B) , 01 1 (A) (B) ] t. ^CD 

mm<om-^ti'^$>^ mi o (o cd) . 011 (o 

(D) ] o ccDt^. 'fvxMmy-ffiL.i 3(omiL 

:/UXAl 3 a^^j^^ilT-feoTfe [01 0 (A) 

(C) , 011 (A) (C) ] T-feoTfc. ijifu/UX 
Al 3 ai^^'^MfJlTfe-^TtckV^ [01 0 (B) 

(D) . 011 (B) (D) ] o $/c. ^miii&WL'&y 

-r^'l/Al 5ti. (X(4*g) t^O€>(D (01 0) T 

UXAiHJ?ij7^;l/i. 1 3{CiS}gmiLfcflit»ccDtCD (0 
1 1) Ttcfcl/^ t>-^6A.. :/'JXASa?ij7'f;l/A 1 3 



tt) . ji*t<coefe/i 1 4 A - 2 (OT-mmt)H-'Ax$> 

[0 0 2 5] (iSt^jN^^tDiiH/^) X S/'^^ h SiffiT^M 

1 OCi, 013 (A) (C7nt-J;^fc. mM] 2ti^hm% 
W. 1 1 KXmL. j»7tffi(D¥!f¥iS 1 1 a ^mmxWit 

^m^coo"^. ftm^mcxm^ l i «A#t^ (ts i 

"A. mn \ 2i:i-ib\mimntzff[\Lm.mxmt^'miL 
^1, jiT^tiK 1 1 ©sffitcEM^n/cTtjgM/i 1 4 TMij 

[0 0 2 6] c c T\ 1 1 (D¥ri¥iS 1 1 a (D± 

{c . 1^ yxffi^^^m^® trji^fcyv X Aie^ii 7 ;b 

Al 3©¥m®l 3A*<ffll 1 a(Cti-r?>|B]tTtIML 

fc«.^*^0i 2 (B) i?fe§o m-^mm^n^m^'m 
%mm\rmi.. \^^tn^-k{^\. 5m'ikX'^K>. taso 
mtxt<rs\.\ cfcoT. @.it(DM«fen. 0 1 3 

(B) iCTYs-tXoi^c^ 7"'UXASEl:!'il7^;l/A 1 2 tMft 
«1 1 tit^mmz.^E-W(D'>Mtrj:^o tot^t. 

■fv XL^m^iy^jiL. 1 3 (omm-fv xa i 3 a ©gs 

«¥m¥nBi 3 Atc^LTjiS$4%1t-:3©T\ ^ij^jfif^T- 
^7t«{cA*tf ?)7t^<D;'v:g|?57\ L K L2. L 

3 im^n^mxxkit^tcibic. nmi)'f)^^(D^^m 

yXmicXML. ^C7!)^P,fAtb->tt;S;§7ti}. {fil^(4'0 

1 3 (B) ©L 4 fer^ffi-r-s^^ ^(DMimi 2 (b) 

/b^^^ojjjmti. 7^?!?, 1 2m(0]!rm(DmM\ \(D^mm 

to 1 0 ~ 2 0 %(DprfiC-X^^m^ LXL^^CtiCfj: 

-So 

[0 0 2 7] --/S. *^0^T(i. 0 1 iCTT.tXoiC. ^ 

mysitm^y^jiAi sommmmm^Bmi sa (x 

01 2 (A) {CTH-Tcfc^tC, :/UXABB?iJ7-i';l/A 

1 scommmmic^^mi 3b) ^ifml. ^n\c^K> 

1 1 <D¥rt¥ffi 1 1 a i:7"U XAgB?ij7i';l/A 1 

3 1 (om^c. ^pfji < t tgp^^wfc. s ^jg^-r 
§o cco^mMsxii. m^mim]. 5mm(Dmyt^ 

mi I z^nmtLxmmt^rctbic^ 013 (a) © 

mXit^mi 1 afc|Sg^ft^)iT-A*tL)gigLTl^<7fe 

I Tic^-ormmm^^^n. s/c. ^jjii 2;!)^e> 



Wwl-H^ « - b ki 4 ii 8 



file. mm(D^mmm\ 4r^ms.mLrzytm(Do 
[0 0 2 8] l 2 to^^vl. -gr>> ^^egf 

1 5 a <!;¥-Sl 1 1 a i:*'>'J*[teLTl^§fiMi|?{cAS^L/c7te 
S ©(1^1:1: R 8 0 ~ 9 0 %J-;i±(Dil^{C. ^M&im 

[0 0 2 9] $fcCCi:\ 5a(DiS$ (En-^^ 

r#:a5 s mm) mm<D-iimi-:x±^c Ltzct^c^ 

tLXii. 1211 2 (B) IC^^Lfc^oiC^ m^^ \ \<D 

m'>fi^^mmL \ \<Dw-mwm\ 1 a^x^LtcmiL 

WHiil 1 a^iiilL/clir^ifL 1 V ■^^-^LX\^^^, \B 
L. ^©WiSiliL 1 Vtt. l§ii(lli$(W{i:MijL. Tt©!^ 
fi®S[®^-^--etg*i«0 i:3S:D2^^^ 1 1 iK^lt 
jg-To cfcoT. ^WM'>Sifft<om.mc\t^X^-'7^±trji 

[0 0 3 0] tc^tiK m \ 2 (c) (CTfxi-cfc-ptc. m 

7t^S 1 1 i: (if^lHj U)Srri^©:/U XAie?ij7 ^' )IU 1 3 

i?E^AX$7:«<i: (AX<A) , %^\>:iWM^t\c 
:/UXASE5'il7^;bA 1 3{CAo/c1HliiL 1 V{±. n 

xsm'^mL 1 Ti:4§o -r^fe-^^ MiiTti i T^'i^i; 

[0 0 31] *MH^iJ®iB7trIi 1 0«. 7tellOTiA^7 

5 <!;:/UXAE?iJ7'r;bA 1 3i:«DfBl) (cti^^liiRgp 
s ^-■nt^\m.tm& s < 7t^Wt^:iiO)#*^-(*fl: 
LTl^§ 2Eltg|5S*^$>-:>Tt7ttOriJc**ii) fM 

[0 0 3 2] mj^m ■ itmm 'A^c^ ^e>fcm6^^ 

iaT:fe?>o 015, 01 6{i. X-yi/'^^ h§yffi^!|g(D 

fcWimx&^o 



(1) mft^ \ 1 :Ji2 0 0mm. it 1 SOmmT^o 
TTtzBi 1 2iRi|©/P^^*^3 mm, Jtz!?, I 2 i:SWffliJ©W*^ 

AM. 2 mm£DT^ iJ;HytDtCDo 

(2) -)^?^,1 2 : 2W(D^7t';;T-efeD. KM^l 2 

(3) XMmy^ JiL.} 3 -.mn a = 9 0° , m 

1=6 0' , Ii2 = 3 0° , m^0= \ 5° , e>y 
5'p = 5 0/im, :^'JXi^;l;$h = 2 0/im. ^JtttS 

IS(D)15 = 7 0 /im£Dt>(Do 

(4) mm 1 4 : z^usx-^A^fflsz-Mc^tsii-r 

ct ^li.illTOl^ffi L /c t cDo 

(5) ytrnmrn'SLy-oiL 1 5 : mmRxsmmcom^ 

I S-B-0 6 0 1 cDaSlffl^ R z = 6 /i m<D^ 

[0 0 3 3] imm 1 

tbl^l^'li (Dif)7tjm±. y'JXABe?il7^;l/Ai:LT. IS 
|f4/3l=iS2 = 45'' LfcW^iti, M?i]i:|5l L; 

imm 2 

}!?mm . mmm t\m:i.(Dxh^o 
[0 0 3 4] mmm. imm 1 . 2 (Dti!,:im(Dmimpi 
fMi&'^^mmm^j^-oxm^^wi'^Lrctc?). mi 4 

(B) , HIS (B) , HI 6 (B) (D^^i)m^n 

fco mmmit. imm\ tit^x. 3Ed-7". -y-^Ka 

[0 0 3 5] i:JL±mm l rc^jiPtc pgs $ n§ c t ^ 
<. m^(omm'pmMm^x$>-ox. ^nbi>-4i^m 

(c^sn^o c(Dnmmxit. mi\ 2tL 
X. mmmimmi'fxmmLrciiK j^.m^.^mmnm 

[0 0 3 6] ^*5. *3l)5S!f?iUCj:^X-y>>'^'f' hS^tSTt 

^ctic^ox. /^y=iym<Dm^BmmmmtLxi^m 

t^Ctti'^Xt^o 
[0 0 3 7] 

[fgBJIcDJi)*] \:A±m L < IjJBI^ L /c J; ^ . ItsRiM 1 tc 
J;n«\ 7'UXAiE?iJ7'r;UA(D#f4^UXA{i, ±^ 

±D-7", -It-f KD-7"i:tti:. ^MiiKtiljl^ 

§0 tii^oT. l^M©^»-CS§fiLiS^$I^L^c$S. 



[0 0 3 8] mm\cxn<.f. mmiW^mmmt 

[0 0 3 9] if 3 {c J; n{±\ y 'J Xi^BflJ'iJ 7 -f ;!/ A 

(Dfcibic. :/'jXAie^ii7i-;i/A^SEiiiLTt. m^tm 

[EI3] *»Wcf^§X-y v'-^-r hS!iffi7t«(D^UX 
[El 5 ] *^StHf?l|tCf^§X -y v^^^ h ^ffi7t?ll®*7tlS 

[0 6] -^mmm^m^:jiyi^^^ i-mmytmom^^ 



[1217] imf^mmt^rdbcom-^-^^o 

[HIS] jijg7t^;g I i (0) ^m.mt^rcib<Dm-c:$> 

[0 9 ] -^mm\mci^.^ x s/-^ h mm^m(o^^M 

[Hi 0] *^jsf?ijt<:f^§x-y >>-^-r hgyig7^?j!i!CD7''j 

XAgE?i|7 ^ ^UA i:^^^tii^&fji7 ^ ;l/A (i/- h^X(D 
[mil] ^^SS^iltcf^^Sx-yv*^^ hgns^ri^^cDT'U 

.xmmy -r ;i/a i:^i?-Arai47 ^ ;i/A mm(ot> 

[012] *3l|MlUcf^§X>yi>-5-r hieiil7t®©^S2 
[H 1 3] 4^5fe'MiJtcf^§X7 ^"^-f h3yri7tii^.02;§il!2 

[HI 4] '4i^m^cj;i^jLyi;^^^ hmm^m(Dmmm 

-So 

[0 15] x-y>>-^^ hmmmmmim i ©ii3i;&7j^ 
[0 1 6 ] X >y ->"5 ^ h mwMmmm 2 

10 x-yi/-^^ 

1 1 mmi 
1 2 -ytm 

1 3 •/UXAgE^ij7f ;l/A 

1 4 7tS*f^ 

1 5 ^^7^tei(147^;UA 



121 1 ] 
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